A m oeba p roteu s was ultrasonically irradiated, the ultrasonic mean output intensity being about 0.4 W/cm2 at 1 MHz. Contractions of amoebae, rotations and aggregation of intracellular particles and cell membrane damages were observed. At even lower ultrasonic intensities sodium pinocytosis was found to increase after application of ultrasound.
Introduction
The peak voltage applied to the ultrasound crystal The irradiation of living organisms with ultra sound causes effects in several ways (E l'p in e r1) . High intensities damage the cells markedly, causing irreversible cell changes, rupture of cell walls etc. But even low intensities of ultrasound have been shown to affect cell parameters (see review by H ill2) . In this paper we will show some qualitative results of ultrasonic irradiation of A m oeba proteus when rather low intensities of ultrasound are used.
Methods
Amoeba proteus were cultured on Tetrahymena. Cells were starved for three days ( " norm al" cells) or ten days ( " starved" cells) before taken to an ex periment. The growth medium was a modified Pringsheim-solution (Chapman-Andresen 3) .
An examination of cellular events during the ultrasonic irradiation was facilitated by the follow ing film technique. The amoeba to be studied was put on a glass plate in contact with the circular ultra sound crystal (Brush Clevite PZ T 5 ) . A glass slip covered liquid and amoeba. A hole was drilled through the crystal, allowing a beam of light to pass through and illuminate the amoeba. The whole set up was mounted on a normal m icroscope desk. The ultrasound frequency used was close to 1 MHz ex cept in experiments on pinocytosis (see b elow ).
Pinocytosis channels in the cell periphery were counted by eye inspection (as described by Josefsson4) . In experiments on pinocytosis no glass cover slip was used during irradiation. 3 . A local aggregation of cellular particles is often observable as darker bands across the cells (arrows 1 in Fig. I B * ) . These bands may indicate regions where the oscillatory motion in the cytoplasm is comparatively slow (in analogy with the Kundtexperiment in which particles can be used to indi cate nodes in a standing wave pattern -the nodes being indicated by the larger amount of p articles). These regions are sometimes found in the middle of the cells and sometimes close to the membranethe precise location is likely to be dependent on many variables, e. g . the resonance frequency of the crystal and the location of the amoeba in the ultra sonic field.
4 . When the low intensity irradiation has pro ceeded for some minutes it often happens that the cell membrane (arrow 2 in Fig. 1 B ) bursts and the cytoplasm poures out (arrow 3 in Fig. I B ) . This stage is preceded by a contraction of the amoeba which results in a spherical shape (c/. Fig. 1 B ) . The spherical contraction is a reversible reaction; if the irradiation stops before the membrane bursts the amoeba will start moving and will eventually regain an irregular shape.
b. Pinocytosis
In the experiments on ultrasonic effects upon pino cytosis in A m oeba proteus the voltage applied to the crystal was 15 V and the crystal was operated out The ultrasonic action therefore inhibits the so dium induced (7 5 -1 2 5 m M ) pinocytosis in normal amoebae (see Fig. 2 A ) . There is a striking simi larity between cation induced pionocytosis inhibited by calcium ions (C oop er9, Josefsson4) and inhibition after ultrasonic irradiation. In both instances inhibi tion is maximal at low concentrations of the inducer.
Cell starved for 8 -1 0 days display few pinocytotic channels in 1 0 0 m M NaCl. Recent observations 
